COOLER FOR ELECTRONIC DEVICES 



FIELD OF THE INVENTION 

The present invention relates generally to cooling devices and, more particularly, to 
cooling devices for removing heat from electronic devices by a flow of gas, in particular, airflow, 
said flow being produced by a blower. 

BACKGROUND OF THE INVENTION 

During mmmi operation, most of electronic devices gei^rate signifit^t amounts of heat. 
If this heat is not continuously removed, the electronic device may overheat, resulting in dmnage 
to the device and/or a reduction in operating performance. 

In order to avoid such problems caxised by overheating, cooling devices are often used in 
conjunction with electronk: deuces. 

One such cooling device used ia conjunction with electronic devices is a fen assisted heat 
sink. In such de\ace, a heat sink is formed from a nmterial, such as aluminum, which readily 
conducts heat. The heat sink is usually placed on top of, and in physical contact with, the 
etectronic devi<^. 

One n^thod of increasing the cooling capacity of these heat sinks is by including a 
plurality of cooling fins that are physically connected to the heat sink. These fins serve to 
increase the surface area of the heat sink and, thus, maximize the transfer of heat from the heat 
sink to the ambient air. In this imsamt^ the sink draws h^t away from fl^e electronic device 
and transfers the heat to the ambient air. 

In order to ftirther enhance the cooling capacity of a heat sink device, an electrically 
powered blower (an axial fan may serve as the blower) is often mounted within or on top of the 
heat sinL In operation, the fen forces air to pa^ over tte fins of the I^t sink, thus, cooling the 
fins by enhmcing the heat transfer from the fins into the ambient air. As the fins are cooled, heat 
can be drawn from the electronic de^dce and into the heat sink at a fester rate. The fen typically 
draws air into the heat sink from the top of the heat sink, passes the air over the fins, and 
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exhausts the air from the heat sink in the vicinity of the bottom (side) of the heat sink. 
Accordingly, the exhaust air is hotter than the intake air. 

There are known devices of this type - see, for eJEample, US patent 5867365 "CPU 
heat sink assembly" and US patent Jfs 5661638 "ffigh performance spiral heat sink". 

The design of the device described in US patent Ks 5867365 comprises an axial fen that 
produces a flow passing by heat exchanging channels of the heat sink. The majority of inlets to 
heat exchanging chamois are located just opposite tte axM fen's impeUer wifli a certain number 
of said channels being placed radially in relation to fen axle. 

US patent Ks 5661638 also involves the ^Hcation of an axial fen. Specific embodiment 
of device claimed in said patent involves such placement of heat exchanging channels of the heat 
sink that they are tocated centralfy-symmetrfca% about the fen axle. To increase tbe teat 
exchange area, the heat exchanging channels are made of spiral-like shape and bent backwards in 
the direction of blower rotatioa In this case the fen is imtalled in a recess made in the heat sink 
body. 

In the above-nKntioned designs, the adal fen |Hoduc«s saiflacioit air pressure. However, 
due to the weak airflow in the area adjacent to the fen axle, the conditions for cooling the central 
part of the heat sink, located underneath the fen, are unfevorable. In this case umform cooling of 
the heat smk and electronic device, for example, processor, will not take place. The energy of 
airft)w outgoing from fen impeller, in the axial cfewtion, is expended on dec^laatfen and 
chaise in flow direction before enterii^ to the heat exchanging channels. This decreased airflow 
velocity, passing by the h^t exchanging channels doesn't aUow good conditions for the heat 
exchange process. 

Centrifiigal btovras are rarely used in cooling dew» designs for the purpose of 
producing airflow. 

Specifically, US patent Ke 5838066 *'Miniaturi2ed cooling fan type heat sink for 
semiconductor device" offers a design emptoying a centrifiigal blower that is installed to the side 
of the heat sink. In one particular embodin«nt of this invention the cooling airftow pa^es by 
rectilinear heat exchanging channeb of the heat sink. 

However, placement of the centrifugal blower to the side of the heat sink increases the 
device size. The location of the centrifiigal blower leads to poor coordination between the 
airflow produced by the blower and the direction of the inlet chaimels of the heat sink. The loss 



in airflow energy results in the reduction of airflow speed in the heat exchanging channels and in 
the decline of heat exchange efficiency. A portion of energy, of the airflow, is also expended in 
the fonn of friction agaiiM the c^ingenclosing the btower. 

An invention described in the patent of Japan 8495456 entitled '^Cooler for electronic 
apparatus". This device comprises a centrifixgal fan enclosed in the c^g md installed above 
the heat exchanging channels tteit are nt^de divergent. Another heat sink surface is nmde so that 
the ix>:^bility of them^ contact with an electronic device is ptovMed for. The inlet of the 
centri&gal fen faces the heat sink. The fan produces m airflow that passes by heat exchanging 
channels and then gets drawn into the inlet of the centrifiigal fan. Since the centri&gal fen 
operates by drawing air in to the heat sink, there is an area in the central part of the heat sink that 
that r^iv^ poor airflow nK>vement. This mi s^n in the pubfetod patent. Therefore, 
cooling of the heat sink's central part, which is the hottest, is ineffectively performed and results 
in uneven cooling of the heat sink. To avoid uneven cooling of the heat sink, one has to raise the 
fan power in order to incre^e the airflow. In addition, the device is of considerable height 
because of tte centrifiigal fern placement alx)ve the sink, and the el^tric drives pigment 
above the centrifiigal fan. 

Increasing the size of the cooling device in a vertical direction (ie. in a direction 
transverse to the orientation of the integrated circuit device) is often a problem because of the 
limited envelope available in many q>plications, such as in tte cowp\A& case of a desktop 
computer and especially for portable electronic devices such us laptop conputers. This is an 
even greater problem because, in most situation, a fairly substantial clearance area is required 
between the fan opening and the computer case to allow adequate airflow into or out of the fen. 

Thus, it would l^ generally desirable to provkle an ^^paratus, which overcomes the^ 
problems associated with fen assisted heat sink devices, 

SUMMARY OF THE INVENTION 

A<HX>rdii^fy, it is an obja:t of the present invention to provide a cooler ttat emures more 
uniform cooling of electronic devices by more effective cooling of the central part of the heat 
exchange element. 



It is another object of Hie present invention to provide a cooler with an overall reduction 
in height and in doing so allow for a reduction of the cooling device size. 

It is fiirtter an ol^t of the pi^ait mvention to provide an elwMc motor comWned with 
a beatsink that has a significant reduction in overall height. 

In order to achieve tliese objectives the following described cooler design is needed. 
According to the present invention, a cooler for electronic devices comprises a heat exchange 
element, a blower with a radial type in^Ba-, and an etectiic drive, wherein said h^t exchange 
element comprises heat exchanging means made on one surfece of said heat exchange element 
while its other surface provides thermal contact -wth a heat-radiating means, said radial type 
impeller has a shroud with a flat surfece fi-om one side, a hub and brackets and a central inlet 
betweeft the shroud aisi the hub, said brackets connect the hub with tte shroud, said r^l type 
impeller is positioned on the heat exchange element so that the heat exchanging means being 
surrounded by the radial type impeller and a cooling gas flows to the radial type impeller from 
the central inlet through the heat exchanging means, said electric drive comprises a magnetic 
rotor and a i^or; nagnetK rotor is a flat di^ - type rotor comim!^ a central hole ii^e tte 
^k and circumferential arrayed like poles, said stator conprises circumferential arrayed coils, 
axis of said coils are parallel to the axis of rotation, ^d coils mounted around of the 
circumferential arrayed like poles. Said magnetic rotor is placed on the shroud of the radial type 
in^Iler and connected with the diroud, the shaSt of the electric drive is located inade the hub of 
the radial type impeller, and the central hole of the flat disk type rotor coincides with the central 
inlet. 

Further said magnetic rotor conprises at least two magnetized rings each having 
circumferential arrayed like poles and being nM)unt€d perpendicularly to the axis of rotation, and 
said circumferential arrayed like poles of one of the magnetized ring being magnetized in 
opposite polarity and coincide to the circumferential arrayed like poles of another magnetized 
ring in a projection at a plane normal to the axis of rotation, said at least two flat rings installed 
with a ^ between said flat rings in a place, where the magoetic rotor interacts with tire stator 
and with a contact between said flat ring axially beyond the gap, said coils of said stator at least 
partially moimted at the gap between the circimiferential arrayed like poles of one of the 
magnetized rii^ and the like circumferential arrayai poles of the another adjacent niagnetized 
ring. A cylindrical magnet that is magnetized ia the axial direction may be placed coaxially to 
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the shaft between said magnetized disks. The heat exchangii^ means are pins and fins, and the 
heat-exchange element is made from a high heat-conducting material. The heat-radiating means 
nmybeaheat-pq)e. 

One of the flat rings of the m^etic rotor is placed flush-mounted with the flat surfece of 
om side of the shroud of the radial type impeller. 

Flat rings are magnetized in a such way that the poles of each flat rings are like poles, 
while in relation to the poles of the other flat ring they are unlike poles, the n^gnetic rotor poles 
are made up by teeth on the outer circumferences of said flat rings, said teeth coincide along the 
direction of said rotation axis. 

The stator poles are placed m the space between the said magnetic rotor poles of each 

disk. 

In addition, the cooler for electronic devices may comprise the heat exchange element 
that has heat exchanging fins and/or pins and heat exchanging channels. 

Said heat exchanging fins and/or pins are surrounded by the radial type impeller, said 
radial type inq>eller is surrounded by said heat exchanging channefe and a cooling gas flows 
fi:om the central inlet through the heat exchanging fins and/or pins, tte radial type in^eller and 
the heat exchanging channels in a series way. 

The heat exchanging channels may be formed by rows of profiled elements; said profiled 
element rmy be xmdc in the form of pirn and/or fins. The h^ exchanging channels amy be 
made spiral-like and bent in the direction of blower rotation, and inlets of the heat exchanging 
channels are oriented in the direction of propagation of an output of the cooling gas flow 
produced by the radial type impeller. The heat exchangiag channels may be nmde of constant 
width. 

The stator may be made like a printed circuit board, said printed circuit bom-d covers the 
heat exchanging channels firom the opposite side of the surfece, which provides thermal contact 
with the heat-radiating means. 

Next, the electric drive for cooler for efectronic device con5)rises a stator, a n^gnetic 
rotor and a motor controller. Said magnetic rotor comprises at least two magnetized rings having 
circumferential arrayed like poles and are mounted perpendicularly to the axis of rotation, and 
said circumferential arrayed like poles of one of the magnetized ring are magnetized in opposite 
polarity and coincide to the circumferential arrayed like poles of another roagnetiz^d ring in a 



projection at a plane normal to the axis of rotation. Said at least two flat rings installed with a gap 
between said flat rings in a place, where the m^netic rotor interact with tte stator and with a 
contact between said flat ring axially beyond the gap. Said stator conaprL^s circumferential 
arrayed coils, axis of said coils are parallel to the axis of rotation, said coils at least pmtiaDy 
motmted at the gap between the circumferential arrayed like poles of one of the magnetized ring 
and the like circumferential arrayed poles of the another adjacent magnetized ring. 

One of the flat rings of ^d nmgnetic rotor is placed on an ^ditional flat ring no^e from 
nonmagnetic material mid said additional flat ring being connected by brackets with a shaft of 
the electric drive. The brackets may be made in the form of axial blower blades. One of the flat 
rings of the nmgnetic rotor is placed flush-mounted with the flat surfece of one side of the shroud 
of the r^iial type impeller. The flat rings are magMtizad in a such way that the poles of each fet 
rings are like poles, while in relation to the poles of another flat rings they are xndike poles, the 
magnetic rotor poles are made up by teeth on the outer circumferences of said flat rings, A 
cylindrical magnet, which is magnetized in the axial direction, is placed between the flat rings. 
The stator may be nmde Hke a printed circuit board 

To prevent additional noise caused by tiae pulsation of pressure of the cooling flow at the 
inlets of the heat exchanging channels, it is advisable to install the centrifiigal blower impeller 
with a radial gap of no less than 0.03d (where d is the diameter of centri&gal blower impeller) in 
relation to the inlets of the heat exctengiiig chamois. 

The heat exchmiging channels covered with the stator plate from above. In this case the 
cooling airflow will prop^ate only along the channefa, 

A disk-type centrifiigal blower with at least one disk is used in the design. The disks are 
installed in such mam^r that the edge of disk surfece &cing the heat exchange elen^nt is located 
opposite the inlets to the heat exchanging chmmels. 

The centrifugal blower supplies cooling flow (for instance, airflow) to the central part of 
the heat exchange element, which fact facilitates the effective cooling of the hottest part of the 
heat exchange elenaent Tmnsfer of energy from blower disk to the airflow proceeds due to the 
friction forces. 

The airflow movement in the central part of the heat exchange element is not only in the 
radial direction, but also in the tangential direction. This allows for an additional increase in 
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airflow velocity in the central part of the heat sink to take place resultii^ in a gain in cooling 
eflSciency. 

Since the edges of blower dfek surfeces ^ing the heat exchai^e element are located 
opposite the inlets to the heat exch^ii^ channels, the cooling flow is supplied to said intets and 
as the airflow passes by the channels it cook the heat exchange element down. The disk-type 
centrifiigal blower generates a radial airflow that matches the inlets to the heat exchanging 
channels. 

The disk-type centrifiigal blower is characterized by its small si2^ (in terms of height) 
while being effective enough to perfomi as a cooling fen. It is also characterized by having low 
noise levels as con^ared to other types of centrifiigal blowers with all other factors being equal. 

The above-mentioned specific features of the device ckin^ herein provide for a special 
cooling pattern, which is characterized by the fact that the hottest part of the heat exchange 
element (namely, its central part) gets cooled first, and^ as con^ared to the above-described 
prototype, the entire cooling process proceeds more evenly and without losses that are caused in 
said prototype by flow turn and fiictk>n when the cooling flow (going from the blower disk) 
enters the heat exchanging chaimels. As a consequence, when using the invention being claimed 
one would need a blower of lesser power and size. 

In addition, the surface of at least one of the disks of the disk-type centrifiigal blower 
(&cing the heat exchange elen^nt) imy be ^u^ped vMx radial projection that increa^ the 
radial component of the airflow. 

Axial blower blades may be installed on at least one of the disks of the centrifiigal blower 
near its central opening; said blades being attached to the disk* The blades may be installed on 
one disk or on several disks. Installation of the axial blower blades n^ the central opening of 
the disk increases the pressure of cooling airflow in the central p;^ of the heat exchange element 
with the blower capacity being the same. Such a design of the disk-type centrifiigal blower 
coupled with installation of the axial blower blades makes it possible to attain the same blower 
capacity with a lower nimiber of revolutions, which fact results in additional decrease in noise 
level generated by the blower. 

According to one embodiment, the axial blower blades may be used as straps that secure 
disk on the axle of the centrifiigal blower. 



For the purpose of increasing the heat exchange area, the heat exchanging channels can 
be made in the form of rows of profiled elements. In particular, these elements can be made in 
the form of sutetantially circular sh^>ed pins fins. 

As a particular embodiment of the invention, the heat exchanging channels may be made 
spiral-Hke and bent in the direction of centrifiigal disk blower rotation. This will provide for the 
prolonged contact between the airflow and heat exchange element surface. In the latter case the 
heat exchanging channels may be made of oan^ant width. This will make it pos#>le to ensure 
the constmicy of velocity at which the airflow blows the surfeces of heat exchmiging channels, 
making heat exchanging channels of constant width would enable one to attain the maximum 
"density" of heat exchanging channels on the heat exchange element surfece, which would result 
in obtaining greater heat exchange a^. 

When making heat exchangiQg channels spiral-like especially when they are made of 
constant width it is advisable to orient their inlets in the direction of the propagation of the output 
flow produced by disk centrifugal blower. In this case the best notching between the channels 
and incoming airflow is atteined, that wouM i^istain the airflow velocity at the maximum 
possible level 

In addition, the heat exchanging channels covered with the stator plate fi-om above 
secured to the surface of the heat exchange element. In this case the entire cooling airflow will 
propagate only along the channels that also fecilitates the inq>roved heat exchange. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a general view showing a first embodin^nt of the pre^t invention; 
Fig. 1 A is a perspective view showing a first embodiment of the present invention; 
Fig. IB is an e5q)loded perspective view showing a first embodiment of the present 
invention; 

Fig. 2 is a sectional view taken along line 2-2 Fig, 1; 

Fig. 3 is a general view showing a blower in the first embodiment; 

Fig. 4 is a sectional view taken along line 4-4 Fig. 3; 

Fig. 5 is a bottom view of the blower of Fig. 1 ; 

Fig. 6 is a general view of the rotor flat type disk of m electric drive of Fig. 1; 
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F^. 7 is a sectional view taken along line 7-7 Fig. 6; 

Fig. 7A is a sectional view taken along line 7-7 Fig. 6 when rotor is made from 
magnetized material^ 

Fig. 8 is a sectional view on a magnet ring disk of an electric drive of Fig. 1 ; 
Fig. 9 is a general view of a flat type stator of the electric drive of Fig, 1 ; 
Fig. 10 is a sectional view taken along line 10-10 Fig, 9; 

Fig. 1 lis a plane view showing the embodiment of an electro drive motor of the present 
invention; 

Fig. 12 is a sectional side view taken along line 12-12 Fig. 1 1 ; 

Fig. 12A is a sectional side view taken along line 12A-12A Fig. 1 1 ; 

Fig. 13 is a sectional side view dM)wing the second embodiment of the present invention; 

Fig. 14 is a sectional plan view taken along line 14-14 Fig. 13; 

Fig. 15 is a sectional side view showing the third embodiment of the present invention; 

Fig. 16 is a sectional plan view taken along line 16-16 Fig. 15; 

Fig. 17 is a modification of Fig, 16 with radia% diverging spiral-like heat exchanging 
channels; 

Fig. 18 is a modification of Fig. 16 with spiral-like heat exchanging channels of constant 

width; 

Fig. 19 is a modification of Fig,16 Mdth spiral-like heat excl^nging dmnnels 
formed by rows cylindrical needle-sh^ed profiled pins; 

Fig. 20 is an illustration to geometric relationships for calculation of the profile of spiral - 
like heat exchanging channels of constant vwdth; 

Fig. 21 is a side ^tk>nal vfew showiiig the fourth embodiment of the present invention; 

Fig. 22 is a sectional plan view t^en along Kne 22-22 Fig. 21 ; 

Fig. 23 is a side sectional view showing the fifl;h embodiment of the present invention; 

Fig. 23A is a side sectional view showing the disk with additional projection in the fifth 
embodiment of the pre^itt invention; 

Fig. 24 is a view taken along arrow A-A Fig. 23; 

Fig. 25 is a sectional view taken along line 25-25 Fig. 23; 

Fig. 26 is a side sectional view shovdng the si?cth embodiment of the present invention; 
Fig. 27 is a plane view of cross section taken along line 27-27 Fig. 26; 
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Fig. 28 is a sectional side view showing the seventh embodiment of the present invention; 
Fig. 29 is a sectional plan view taken along line 29-29 Fig* 28; 

Fig, 30A is an e:jq)loded peispwtive view stowii^ the eight embodin^nt of the present 

invention with heat pipes between two cooling devices; 

Fig. 30B is a perspective view showing bottom cooling device if Fig 28 A with heat pipes. 
Fig. 30C is an exploded perspective view showing the eight embodiment of the present 

invention with heat betw^n two woling device viterein tte upper cooling device is 

additional osploded; 

Fig. 31 A is a side sectional view showing an option of the eight embodiment of the 
present invention with one electro drive and a flat heat pipe between two cooling devices and 
enter of the cooHi^ gas from two sides of the blower; 

Fig. 3 IB is a side sectional view showing an option of the eight embodiment of the 
present invention with one electro drive and a flat heat pipe between two cooling devices and 
enter of the cooling gas from one side of the blower. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be described in detail below with 
refereiKje to the accompanying drawings 

Figs 1-10 show a flnst embodiment of the pr^nt invention. 

A cooler 50 for electronic devices con^rises a heat exchange element - heat sink 1, a 
blower 2 with a radial type in[q)elier 3, and an electric drive 4. The heat sink 1 having an upper 
surface 5, on which a plurality of radiating pin (fins) 6 are formed. A lower surfece 7 of the heat 
smk 1 is attach^ to a he^ radiating n^am - an electric device 8 such as a ^micoirfuctor device, 
for example, a CPU, a microprocessor or the like by, for exanple, m adheave. 

The radial type in:5>eller 3 shown on figs IB, 3 - 5 comprises a shroud 9 with a flat 
surfece 10 from one side, a hub 1 1 md brackets 12, which may be made in form of blades 13 of 
an axial fan. The teacket 12 conn^ts the hub 11 v^ the shroud 9. 

An area between the hub 11 and the shroud 9 constitutes a central inlet 14 of the radial 
type impeller 3. On figs 3-5 the radial type in:5)eller is a centrifiigal impeller with blades 1 5. 
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The radial type impeller 3 (see figs 1, IB and 2) is positioned on the heat sink 1 so that 
the radiation pin (fins) 6 are surrounded by the blades 15 of the radial type impeller 3 and a 
cooling gas flows to the blades 15 of the radkl type inq^ller 3 from the <^nti^ inlet 14 through 
the radiation pin (fins) 6. 

The electric drive 4 may be different flat type electric motor with a ring like hole 40 in 
the central part conq)rises a nmgnetic rotor 16 and a stator 17. (The electric drive 4 shown on Fig 
IB and separately on Figs 11, 12). 

Preferable the magnetic rotor 16 (see Figs 1, IB and 2 and Figs 6 - 8, 11, 12) comprises 
two substantially flat rings 18 and 19 having a hole 40 inside said rings 18, 19 and said 
circumferential arrayed like poles of one of the magnetized ring being magneti2^d in opposite 
poterity and coincide to the circunrferentiai annyoi like poles of another mi^etiz^ ring in a 
projection at a plane normal to the axis of rotation said at least two flat rings mstalled with a gap 
20 between the substantiaEy flat rings 18 and 19 in a place, where the magnetic rotor 16 interact 
with the stator 17 and with a contact between said substantially flat rings 18 and 19 axially 
beyond the g^ 20. The sul^^nt^ flat rings 18 and 19 have poles 21 which are distributed 
over the outer circumference 22 of each flat rings 19 and 18. Said circumferential arrayed like 
poles 21 of one of the magnetized ring 18 are magnetized in opposite polarity and coincide to the 
circumferential arrayed like poles 21 of another magnetized ring 19 in a projection at a plane 
normal to the axis of rotatioa A cyHndrkal nmgnet 23 ttot magnetize in tte axial direction is 
placed between the substantially flat rings 18 and 19. 

The best result may be achieved when the flat rings 18, 19 are magnetized in a such way 
that the poles 21 of each flat rings 18,19 are like poles, while in relation to the poles 21 of 
anotter flat rings they ^ unlike pofes. Teeth 24 on the outer circumferences 22 of the flat rings 
1 8, 19, make the poles 21 , The teeth 24 coincide along a direction of a rotation axis. 

One of the flat rings 18 of said magnetic rotor 16 is placed on the shroud 9 of the radial 
type impeller 3. A shaft 26 of the electric drive 4 is located inside the hub 11 of the radial type 
in5)eller 3. The hole 40 inside the rings 18, 19 is ^tetentially coincided with the central inlet 14. 

The stator 17 (see Figs 1, IB and 2 mid Figs. 9, 10, 11, 12) is made in the form of 
metallic coils 25 arranged in a circular pattern, where the coils 25 interact with the n^netic 
rotor poles 2L One of the M rings 18 of the m^etic rotor 16 is placed flush-mounted with the 
flat sur&ce 10 of one side of the shroud 9 of the radial type impeller 3 (s^ Fig. IB). 
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As describe above the electric drive 4 is a flat rotor type DC brushless motor. The motor 
gains a rotation torque attributed to an interaction between a n^netic field produced by nmny- 
poles magnetized rotor 16 mid m^^tic field product by exciting coils 25 of tte stator 17 so as 
to be rotated in one direction. The stator coils 25 cores is connected with a controller 66, for 
example of type Fairchild NDS8858H. 

The rotor 16 of the electric drive 4 comprising two disks mounted on a shaft with poles 
distrfcuted over tte outer circumference and a cylindrical magnet located betw^n the disks and 
magnetized in the axial direction, in a such nwmer that the poles of each disk are the like ones, 
and in regard to the poles of the other disk - the unlike ones, the stator being made of coils 
distributed over the circumference, while in accordance with the invention the rotor poles are 
formed by the teeth locate over tte outer circumfererK^e of both disks in plmos perpendicular to 
the axis of the device, and the poles of the stator coils are armnged in a such way as to allow for 
their end-fece interaction with the rotor poles. 

The rotor poles are formed by the teeth located over the outer circumference of both 
disks, which fimction as magnetic circuits* This ensures sti^imlin^ manufecturing of tte rotor 
and its sttucturd strength. Owing to tte feet that the rotor poles are located over the outer 
circumference of both disks in planes perpendicular to the axis of the device, and the poles of the 
stator are arranged in a such way as to allow for their end-face interaction with the rotor poles, 
there ari^s an opportunity to make the ^ial size of the ^vi<^ snmiler. 

As a p^cular exmnple, the stator poles may te located in the space tetween tte above- 
mentioned rotor poles outfitted on both disks. This will make it possible to raise the power of the 
drive, as the magnetic field in the space tetween the rotor poles will have the highest intensity. 

The rotor disks, oi^ or teth of ttem, may he made as flat disks with teeth - poles over 
the outer circimrference, and in this case the rotor poles will te in the s^e plane with the 
respective disk, or they may have a plate-like shape. This permits one to obtain the device of the 
optimum size in dependence of the magnet used, stator, rotor, the required power, and the size of 
tte equq)ment \?^ere tte electric drive is ^posed to te instafl^ 

Independm^e of the stator design tte rotor poles of one disk may te located in the axial 
direction both opposite tte rotor poles of the other disk, or tetween them. Taking in view the feet 
that the operating principle of such devices is based on altemate switching of tte stator coils 
distributed over the circumference, whose magnetic field interacts with the rotor poles, this latter 
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option of rotor poles arrangement provides for a steadier rotation of the rotor, since it practically 
increases the total number of the rotor poles by a factor of 2. 

In addition, the rotor poles on each disk may have an L-^iaped pole horn, with one "leg'' 
oriented in the axial direction, and the other one located between the rotor poles of the other disk 
in the same plane with those. This will nmke it possible to focus the magnetic field of the rotor 
thus increasing the power of the electric drive. 

The rotor 16 nmy manu&ctur^ in such way ttet the disks 18, 19 are integrated with 
the magnet serving as its poles. This require a magnet of a sophisticated configuration, (see 
Fig. 7A) however, eliminating losses in magnetic circuit disks, thereby raising the intensity of 
the magnetic field in the gap 20 between the rotors poles 21. Another feasible option is to 
n^ufecture tte nrngrot of two symmetrical parts joinoi along the phne perpendicular to the 
axis of the device. In this case both the manufecturing of the magnet and the assembling process 
of the device are made easier. 

The rotor 16 may be comprised of several sections (not shown on flie Figs), each of the 
several section comprising two diste 18, 19 mounts on tte shaft 26 with pol^ 21 distributed 
over the outer circumference 22 and a cylindrical magnet 23 located between the disks 18, 19 
and magnetized in the axial direction, in a such manner that the poles 21 of one disk 18 are the 
like ones, and in regard to the poles 21 of the other disk - the unlike ones, the rotor poles 21 of 
the one disk 18 located betw^n the rotor poles 21 of the another dfek 19, airi the stator 17 being 
made of coils distrfcuted over the circumference, while in accordance with the invention in each 
section of the rotor 16 one or both disks 18,19 are plate-shaped, and the rotor poles 21 are 
formed by teeth 24 located over the outer circumference 22 of both disks in the same plane 
perpendicubr to the axis of the devk«, the pol^ of tte stator a>ils 25 are arrai^^ in a such way 
as to allow for their end-fece interaction with the rotor poles 21 . 

Figs 11, 12 show the electric drive. 

The electric drive shown on this Figs 1 1, 12 is the same as was describe above on Figs 1, 
2, 6-10 and dififei^ fi^om the describe embodin^nte only in that the one of the flat rings 18 of 
said magnetic rotor 16 is placed on an annular flat disk 100 made fi-om nonmagnetic material, 
said annular flat disk 100 being connected by brackets 12 with the shaft 26 of the electric drive 4, 
and an area inside said annular 100 flat disk coincides with the hole 40. 
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Other components are the same as in the first embodiment. Therefore the components the 
same as described above on Figs 1, 2, 6-10 are denoted with the same reference numerals, for 
which description is omitted. The brackets 12 may be made in the form of axial blower blades 
13. 

This described stator board 17 is constructed for use with the fiill bridge drive controller 
66. The two-phase single ended driver requires a different designed stator board not covered ia 
this d^a:^tion. 

The coils on each of the stator boards ^e arranged in a circular pattern aroimd the axle of 
the motor rotor (Fig 1). Half of the coil on one side of the stator board aligns symmetrically, with 
the center of the coil, to the continuing half coil on the opposite side. This single coil is then 
series connect^ with the adjacent coils on the lx>ard tMt are configured wth their turns in the 
opposite direction to yield the opposite magnetic polarity. The coils on each circuit board form a 
continuous series connection of coils with every adjacent coil having the opposite polarity at any 
one point in time. The series connection is broken between two of the adjacent coils, on each 
stator board for etectrioal le^ attachn^nt. The two leads from each of the ^ator lx>ards can be 
connected in parallel or series. If connected in series, the remafaiing lead from each stator board 
will be attached to the ftiH bridge motor driver. If connected in parallel, each of the two 
connected leads will be attached to the full bridge motor driver. 

Medianically the sMor circuit boards are parallel to ^h other arid peri^ndicular to tte 
axle of the rotor. The face of each circuit board facing the rotor wiH be polarized so the coils 
aligning directly across the rotor poles and have opposite polarities from each other. 

The sensing element used to control commutation of this motor is a Hall effect switch or 
Hall effect elen^nt. An optical device may also te used but has limitations berause of 
interference from ambient light sources. The Hall device is located in close proximity to the rotor 
and positioned to achieve proper rotational direction and optimum performance from the motor. 

The motor drive electronics can be a frill bridge drive or a two-phase single ended drive. 
The single ended drive stetor toards require a different^ <x>nstructed stator board. This stator 
board requires two groups of coils woimd in the same direction and having common magnetic 
polarities. One end of this group of coils is connected together and ties to either the positive or 
negative lead of the motor power supply. 
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The operation and design of an electric drive 4 of preferred type (without central hole) 
may, as an exan^le, be described in U.S. Patent Application. No. 09/621.104 for ELECTRIC 
DRIVE OPTIONS, for the san^ Assipi^, which is hereby in<x>rporated by this reference for all 
that disclosed therein. 

Rotation of the impeUer 3 causes generate an air flow suction moving the cool air to 
come into the central inlet 14 and cool the pins fins 6 and the central part of the heat sink 1 , 
Figs 13, 14 show a second embodiment of the present invention. 

The second embodiment differs from the first embodini^nt only in that the heat sink 1 
conq)rises radiation fins 27 in form of spiral in the central inlet 14. Radiation fins 28 are install 
after in^eller blades 15 in comers of the heat sink 1 having square form. 

Otter conq>oi^nte are the as in the first embodiment. Tteefore the components the 
same as ia tiie first embodiment are denoted with the same reference numerals, for which 
description is omitted. 

Figs 15-19 show a third embodiment of the present invention. 

The third enAodiment diflfers fi-om the first embodin^nt onty in that the heat sink 1 
comprises additional radiation fins 29. Other conq)onents are tiie s^e as in the fiirst 
embodiment. Therefore the components the same as in the first embodiment are denoted with the 
same reference numerals, for which description is omitted. 

These atUitional radktion fins 29 that are installed after impeller blad^ 15 formed heat- 
exchanging channels 30. 

Fig, 16 is a modification of a third embodiment of the present invention shown on Fig,15 
with radially diverging spiral - like heat exchanging channels 30. 

Fig, 17 is a modifiration of a third embodiment of the pi^nt invention shown on Fig,15 
vnth spiral - like heat exchanging channels 30 of constant widtk 

Fig. 18 is a modification of a third embodiment of the present invention shown on Fig. 15 
with spiral - like heat exchanging channels 30 formed by rows of cylindrical shaped profiled pins 
31. 

Fig. 20 is an illustration to geometric relationships for calculation of the profile of spiral - 
like heat exchanging channels 30 of constant width. 

In the embodiments of the cooler for electronic device presented in Figs. 15-20 inlets 32 
of heat exchanging channels 30 are oriented in the direction of propagation of the output flow 
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produced by radial type impeller 3. It is best to orient the inlets 32 of heat exchaiiging charmek 
30 in a such way that an angle between an axis of heat exchanging channel inlets 32 and the 
direction of incoming airflow product by inq^ller 3 will lie within a range ±5*^ (s^ Fig. 20). 

Fig. 20 shows heat exchanging chatmel 30 formed by two additional radiation fins 29 (arc 
AB and arc CD) and corresponding geometric constructions needed for the calculation of the 
profile of heat exchanging channels 30 of constant width. For an arbitrary point E of arc AB 
located at distance T fi-om center of symmetry O and point F (corr^poEding to said point E) of 
arc CD [the distance between two said points t{f) represents the width of the heat exchanging 
channel 30], point G of arc CD located also at distance r fi:om the center of symmetry O is 
determined. Distance dif) between point E and point G for a great number of heat exchanging 

channels Z is approximately equal to the loigth of arc EG - Le. a{f) ^ 27irl Z . Under the 



same conditions the value of t{r) may be defined as t(f) ^ a{r) ^ sin[Z>(r)J. Using numeric 



methods it is possible to calculate for /(r) = T {where T = const) the values of angle b{r^^ 
thus determining the profile of the heat-exchanging channel 30, In particular, Fig. 17 present an 
example of the design with a number of heat exchanging channels Z = 22 and relationship 
between minimal distance r = (point A) and maximum distance r = r^j. (pomt B): 
= O^^F]^ . For the given case, the values of angle b{r) were determined, said values being 



To improve heat exchange process, the surface of heat exchanging element 101 located 
underneath the central inlet of the centrifugai blower 3 comprising rows of cylindrical shaped 
profile pins 3 L 

In relation to the inlets 32 of the heat exchanging channels 30 blades 15 of centrifiigal 
blower 3 is installed with radial gap, the value of which is no less thm 0.03d, where d is the 
diameter of impeller 3 of centrifligal blower 2. 

Heat exchanging clmnr^ls 30 nmy be fbim^ by the rows of profiW elements of circular^ 
rectangular or other cross sectional shapes. The smd profiled elements may be made so that they 
are located immediately adjacent to one another (as shown in FigT9) where they are made in the 
form of cylindrical pin fin 31. These profiled elements may be produced by making saw cuts in 



within the range from bir^) = 34,22'' to Z)(r^ ) = 1 S.O'' . 
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additional radiation fins 29 that formed channels 30 (for instance, in additional radiation fins 29 - 
see Fig. 18)* 

For all of the above-presented embodiments, heat excise element 1 imy be febricated 
by different methods (for instance, by casting or milling). 

When electro drive 4 begins to rotate, the blower 2 with the radial type impeller 3 having 
the shroud 9 also begins rotating because the shroud 9 is fixed to the rotor 16 of the electric drive 
4. Tte brackets 12 that are made in form of blades 13 of the axkl fen begin rotating too. It 
supplies coolii^ flow (for instance, airflow) to the central part of heat exchange element L Since 
the blower 2 is located right opposite the inlets 32 of said heat-exchanging channels 30, the 
cooling flow is then supplied to channel inlets 32 and as it moves by said channels 30 it cools the 
heat exchange element 1 dowa 

Since the blower 2 is installed at the same level as the heat exclmging channels 30, the 
size of the device in height is reduced and the cooling flow is dkected into the heat exchanging 
channels 30 without energy expenditure caused by turning the flow from the axial direction to 
the radial direction, T\m latter is explain^ by tte feet tlM ft>w tum is effected owing to the 
properties of centrifiigal blower design. 

The specific features of the present invention mentioned above provide for a special 
cooling pattern, in which the hottest part of the heat exchange element 1, namely, its central part 
gets cooled first, and, as conqmr^ to the conventional coolei^ the entire coofiag procei^ 
proceeds more evenly without losses by flow tum and fiiction when the cooling flow going fi-om 
the impeller 3 enters the heat exchanging channels 30, As a consequence, when using the present 
invention one would need a blower 2 of lesser power and size. 

It h advisable that centrifiigal blower 2 be ^uq)p^ with an impetter 3 of dnan type. In 
this case the in^eller 3 has a large enough air entrance area making it possible to produce a 
powerfiil flow to cool the central part of the heat exchange element 1. For a given blower 
capacity, a centrifiigal blower 2 with a drum-type in5)eller 3 has minimal size and rotational 
speed as compared to centrifiigal blowei^ with an in^^lfer of other type. For exan5)le, tested 
sample according present invention has the following dimensions 52x52x12 mm and its tharmal 
performance is characterized by the value of thermal resistance about LI -1.2 ^CA¥ at 4000 
rpna. 
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For the purpose of increasing heat exchange area, the heat exchanging channels 30 can be 
made in the form of rows of profiled elements (see Figs. 17-19). In particular, these elements can 
me nmde inthe form of cyfiiKlrfcal fins 29 Fig 19), 

As a particular embodiment of the invention, the heat exchanging chmmels 30 may be 
made spiral-like and bent in the direction of centrifugal blower rotation. This will provide for the 
prolonged contact between the airflow and heat exchange element surfece. 

In addition, the heat exchanging chamois 30 rmy be made of wnstent width. This will 
make it possible to ensure the constancy of speed at which the airflow blows the surfeces of heat 
exchanging clmmiels 30. Making heat-exchmiging channels 30 of constant width would enable 
one to attain the maximum "density" of heat exchanging channels 30 on the heat exchange 
elen^nt 1 surfece, which would re^tt in obteining greater h^t exchange aiea. 

When making heat exchanging channels 30 spiral-like or of constant width it is advisable 
to orient their inlets 32 in the direction of propagation of the output flow produced by centrifogal 
blower inqpeller 3. In this case the best matching between the channels 30 and incoming airflow 
is attained, ^ch, in its turn, would sustain the airflow speed at the maximum possible level 

Figs 21, 22 show a fourth embodiment of the present invention. 

The foxirth embodiment differs from the first embodiment only in that the heat sink 1 
con:^ri$es additional radiation pins 33 and additional radiation fins 34 that are imtalled after 
in^Uer blades 15, Otter con5>onente are the same as in the fii^ embodiment. Therefore the 
components the same as in the first embodiment are denoted with the same reference numerals, 
for which description is omitted. 

These additional radiation pros 33 and fins 34-formed divergent heat-exchanging 
channels 35. Inlets 36 of said ci^m^ls 35 are after in5>eller bMes 15- 

The present invention in the third and fourth embodiments (Figs, 13-20) operates in the 
following manner. 

When irq)eller 3 of centrifiigal blower 2 rotates the airflow at first blows over the central 
part of heat exchange elen^nt 1, includii^ fts radiation pins fins 6. Intensive h^ exchange 
proceeds in this area of heat exchange element 1, which is the hottest area of said heat exchange 
element 1. Impeller 3 of centrifiigal blower 2 supplies the airflow to inlet 32 of heat exchanging 
channels 30, In the case when heat exchanging channels 30 are made spiral-like and bent in the 
direction of rotation of blower 2 (see Figs. 17-19) the airflow is directed to channels 30 without 
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deceleration, which means that there is no loss in airflow speed when it enters channel 30. The 
airflow speed in heat exchanging channels 30 of constant width (see Fig, 18) is kept constant. 
Heat exchange between heat exchange elen^nt 1 ami airflow tek^ place when tte airflow passes 
by heat exchanging channels 30. As a result of this heat exchaoge process, an electronic device 8 
being in thermal contact with heat exchange element 1 gets cooled down. 

Figs 23 - 25 show a flfth embodiment of the present invention. In the fifth embodiment 
the electric drive 4 is tte same ^ in first four embodiments dei^aib^ above. 

In this embodiment radial type inq)eller 3 is a disk-type in^etter con[5)rising one disk 
207. This disk 207 is illustrated on Fig. 24. 

Figs 26, 27 show a skth embodiment of the present invention. In the skth embodiment 
the electric drive 4 is the same as in first four emtodin^nts described above. 

In this embodiment radial type impeller 3 is a disk-type impeller conq>rising several disk 
217. These disks 217 hsve the same design as disk 207 shown on Figs. 23, 24. 

The cooler for electronic devices (Fig, 23 - 27) con:q)rises a heat exchange element 201 
with divergent heat exchanging channels 203 made on its om surfece 202, whfle its other surfece 
204 is made so that thermal contact with an eleclxonic device 205 is possible. The cooler for 
electronic devices also comprises a centri&gal blower 206 installed on the heat exchange 
element 201 in a such manner that that it provides for the passing of cooling gas to flow throw 
the heat exchanging cham^b 203, 

A disk-type centrifiigal blower 206 with at least one disk 217 is used in the design. Figs. 
26, 27 presents a sample design of centrifiigal blower 206 with four disks 217, Disks 217 are 
installed in such manner that the edge 208 of each disk surface feeing the heat exchange element 
201 is located opposite intets 209 to the heat exchanging channels 203. A croj^ sa:tion of the 
device having radial heat exchanging channels 203 is shown in Fig. 27. 

A design of centrifi^al blower 206 with one disk 207 is shown in Fig. 23. In this 
embodiment heat exchange element 201 may be made of small height. 

A design of disk 207 vdth r^ial sti^ 212, with the he^ of which disk 207 is secured to 
axle 213 of blower 206, is shown in Fig. 24. 

The surface of disk 207 feeing heat exchange element 201 may be equipped with radial 
projection 210 (see Fig. 23 A). 
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The straps 212 may be done as axial blower blades 211 fixed to disk 207 (see Figs. 24, 
25) and installed in the area of central opening 215 of disk 207. Fig. 24 presents an example of 
device embodin^nt with blad^ 211 installed on one disk 207. The devioe operates in the 
following manner. 

When disks 207 (or 217) of centrifiigal blower 206 rotate (see Fig. 23, 26) the airflow 
primarily blows over the central part of heat exchange element 201, including its cylindrical pins 
fins 216. Intensive heat exchange takes place in t\m mm of heat exchange elenaent 201, which is 
the hottest area of said heat exchange element. Disks 207 of centrifiigal blower 206 supply the 
airflow to inlet 209 of heat exchanging channels 203. In the case when heat-exchanging channels 
203 are made spiral-like and bent in the direction of rotation of blower 206, the cooling ^flow is 
directed to channels 203 without d^eleratfon, which mrans that there is no lo^ in airflow speed 
when it enters channel 203. The airflow speed in heat exchanging channels 203 of constant width 
is kept constant. 

Heat exchange between heat exchange element 201 and airflow takes place when the 
airflow pass^ by heat exclmii^Hig cham^b 203. As a result of this h^ exch^age process^ 
electronic device 205 being in thermal contact mth heat exchange element 201 gets cooled 
down. 

The airflow produced by disk 207 propagates not only in radial direction, but also in 
tangential direction. Projection 210 (Fig. 23 A) installed on didc 207 augment the radial 
component of the airflow. 

In the case when blades 21 1 of axial fen are installed in the area of the central opening 
215 of disk 207 (Figs. 23 - 25) said blades 211 produce additional pressure of airflow, thus 
fecilitating better cooling of the (antral part, and hence cooling of entire heat exchange element 
201. 

Application of de^aces with a centrifiigal blower, the impeller of which is located 
opposite the inlets to heat exchanging channels for the purpose of cooling electronic devices 
enables one to create eifective and siiall-size device fi>r saM purpose. 

The disk-type centrifiigal blower is characterized by small size (in terms of height) while 
being effective enough. In addition, it is also characterized by minimal noise level as compared 
to other types of centrifiigal blowers, all other factors being equal. 
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The above-mentioned specific features of the device claimed herein provide for a special 
cooling pattern, which is characterized by the fact that the hottest part of the heat exchange 
elen^nt (nan^ly, its central part) gete cooM first, and, as con5>ared to tte above-described 
prototype, the entire cooUng process proceeds more evenly and without losses that are caused in 
said prototype by flow turn and fiiction when the cooling flow (going fi-om the blower disk) 
enters the heat exchanging channels. As a consequence, when using the present invention one 
woidd need a blower of fe^r power and size. 

Axial blower blades may be installed on at least one of the disks of the centriftigal blower 
near its central opening said blades being attached to the disk. The blades may be installed on 
one disk or on several disks. Installation of axial blower blades near the central opening of the 
disk increase the pressure of cwiing airflow in the central part of the heat exchange element 
with the blower capacity being the same. Such a design of the disk-type centrifiigai blower 
coyxphd with installation of axial blower blades makes it possible to attain the same blower 
capacity with a lower number of revolutions, which fact results in additional decrease in noise 
level generated by the blower. 

The heat exchanging channels 203 covered with the stator plate 17 of the electric drive 4 
fi-om above secured to the surfece of the heat exchange element. The cooling airflow will 
propagate only along the channels, which fact also facilitates the improved heat exchange. 

Figs. 28, 29 show a seventh embodio^nt of the present inventfon. In this embodiment tte 
cooler for electronic device conq>rises a heat pipe 700 and heat sink that has the same 
components as the cooler for electronic device in liiird embodiment of the present invention (see 
Figs. 15, 16). Therefore the components the same ^ in the first embodiment are denoted with the 
same reference nun^rals, for which descrption is omitted. The d^ign of the heat pq^ 700 is 
conventional type and isn't object of the present invention. 

Figs 30A, 30B and 30C show eights embodiment of the present invention. The eights 
embodiment of the present invention differs fi-om the others embodiments in that embodiment 
the cooler for elo^tromc device cx>nyrises two coolers that were delated above aM one 
electro drive. The conq>onents the same as in the previous embodiments are denoted with the 
same reference numerals, for which description is omitted. 
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Fig SOB shows an option of the eight embodiment of the present inventioa This option of 
the eight embodiment of the present invention dififers from the eight embodiment only in that the 
entrance of the bottom impeller in forai of ring like hole in the blower. 

Figs. 30A, 30B, 30C, 31A and 3 IB show the eight embodiment of the present invention. 
The cooler for electronic devices on Figs. 30A, SOB comprises at least two heat exchange 
elements 850, a blower 2 with a radial type impeller 803, and an electric drive. Each of said heat 
exchange elen^nts 850 having Srst 801 and m^M 802 sur^^es. 

The heat exchange element 850 comprises heat exchanging means 32 made on the first 
surfece 801 of said heat exchange element 850 while its second surface 802 provides thermal 
contact with a heat-radiating means 800. The radial type inq)eller 803 in this embodiment is a 
centrifiigal irr^^lfer and has two shrouds 9 with bM^ 15. Each of saM shronds 9 has a flat 
surfece from one side, a hub 1 1 and a central inlet 40 between the blades 1 5 and the hub 1 1 . 

The heat exchanging means 32 are pins or fins that may have cylindrical shape. The heat 
exchanging means 32 may be covered from upper ends with flat plate 808. The flat plate 808 and 
sidewalls 809 fom^ a hou^ with exit 810, 

Said radial type in^eller 803 is positioned on the heat exchange elen^nt 850 so that a 
cooling gas flows from the central inlet 40 through the radkl type in^eller 803 and the heat 
excteinging means 32 to the exit 810 in a series way. The electric drive con5)rising a magnetic 
rotor 16 and a stator 17, The magnetic it>tor 16 is a subs4antm% flat disk rotor con^yrises 
circumferential arrayed like poles 21. The stator 17 comprises circumferential arrayed coils 25, 
axis of said coils 25 are parallel to the axis of rotation. The coils 25 moxmted around of the 
circumferential arrayed like poles 21. The magnetic rotor 16 is placed on the shrouds 9 of the 
radial type impeller 803 and comi^t with the shroud 9, Tte shaft of the elretric drive is locate 
inside the hub of the radial type in5)eller. The substmitially flat disk rotor 16 further comprises at 
least two nmgnetized rings 18 and 19 with circumferential arrayed like poles and being mounted 
perpendicularly to the axis of rotation, and said circumferential arrayed like poles of one of the 
magnetized ring is magnetized in op|K>S!te polarity and coincide to the circumferential arrayed 
like poles of another magnetized rin^ in a projection at a plane normal to the axis of rotation, 
said at least two flat rings 18, 19 installed with a gap between said flat rings in a place, where the 
magnetic rotor interact with the stator and with a contact between said flat ring axially beyond 
the gap. The coils 25 of said stator 17 at least partially moimted at tiie gap between the 
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circumferential arrayed like poles of one of the monetized ring and the like circumferential 
arrayed poles of the another adjacent magnetized ring. The heat-radiating means are two heat 
tubes 8(X). The heat tubes 8(K) are in a contact with two ^cx>nd surfec^ 802 of said at least two 
heat exchange elements 850. 

Figs 31 A and 3 IB represents a modification of the eight embodiment of the present 
invention* The cooler for electronic devices in this modification con^rises a heat exchange 
element 901 havii^ a first 902 ami a secoM 903 sur^^, a blower with a radial type in5>eller, a 
heat-radiating means that in this embodiment is a heat pipe 900 and an electric drive. The heat 
exchange element 901 has heat-exchanging means that in this embodiment are pins and/or fins 

904 and made on the first surfece 902 of said heat exchange element 901. The radial type 
in5>eller in this embodiment is and con^i^s at l^st two shroud 905, each of said at least two 
shroud 905 has a flat surfece from one side, work elements-blades 906 from another side, a hub 
91 1, and a central inlet 914 between the blades 906 and the hub 91 1, said shrouds 905 connected 
with the hub 911, The exit from the radial type inq)eller is surrounded by said heat exchanging 
means 904 and a cooling gas flows from tte central inlet 914 through tte bkdcs 906 of the radial 
type in^eUer and the heat exchanging meam 904 in a series way. On Fig 31A the inlets 914 are 
from two sides of the heat exchange element 901, and a wall 907 that connected two shrouds 905 
with the hub 91 1 separates the inlets 914 from each other. On Fig 31B the inlets 914 are from 
one upper side of the heat exchange elen^t 901, and tte 907 that connected two shrouds 

905 with the hub 91 1 has Avindows 908. The electric drive comprises a magnetic rotor 916 and a 
stator 917, The nmgnetic rotor 916 con5)rises at least two magnetized rings 918 and 919 having 
circumferential arrayed like poles and being moimted perpendicularly to the axis of rotation, and 
said circumferential array^ like iK>les of one of the nagi^t^^ ring are n^gnetized in opiK)site 
polarity to the circumferential arrayed like poles of another magnetized ring in a projection at a 
plane normal to the axis of rotation, said at least two flat rings installed with a gap between said 
flat rings in a place, where the magnetic rotor 916 interact with the stator 917 and with a contact 
between ^d flat rii^ axially beyond the g^. Said stator 917 con5)rises circumferential artayed 
coils, axis of said coils are parallel to the axis of rotation, said coils at least partially mounted at 
the gap between the circumferential arrayed like poles of one of the magnetized ring and the like 
circumferential arrayed poles of the another adjacent magnetized ring. The electric drive in this 
modification is substantially the same as in the first embodiment of the present invention and fiill 
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description thereof of the electric drive is oimtted Every one of the flat rings of the magnetic 
rotor is placed on the flat surface of everyone of the two shrouds 905 of the radial tj^pe impeller 
and connects with thenu A slmft 920 of the electeic drive is located inside the hub 911 of the 
radial type in5)eller. The Stator 917 is located on a flat plate^ said flat plate connects with the 
heat exchanging means 904, and the heat pipes 900 are located between the heat exchanging 
means 904. 

The present invention <x>n3prises a combination of new flat type electric drive with hole 
in the central part with the blower with radial type in5)eller may be used for the purpose of 
cooling electronic devices (primarily - semiconductor devices), microcircuit chips and 
microprocessors. 

Thus, according to seventh embodiment tte limitation '*^dial type in5>eller" means any 
type in^eller, which was described above in the previous embodiments, "heat exchanging 
means" may be any type pins, fins or heat exchanging channels which were described above in 
the previous embodiments. 

As has been descrited above in detail, the pr^nt invention con^ris^ combination of new 
flat type electric drive with hole in the central part with the blower with radial type impeller may 
be used for the purpose of cooling electronic devices (primarily - semiconductor devices), 
microcircuit chips and microprocessors. 

Additional embodin^nfcs of the present invention be apj^rent to tho^ skilled in the art 
from consideration of the specification and practice of the present invention disclosed hereia. It 
is intended that specification and exarr^les be considered as exemplary only, with the true scope 
of the present invention being indicated by the following claims 
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